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higher performance, higher efficiency and overall bet-
ter appearance than conventional chairs. A seat frame is
provided separate from the main frame with seat
mountings permitting longitudinal, tilt and height ad-
justments of the seat on the main frame. Unique wheel
mountings permit simple manual removal and attach-
ment of the wheels to the main frame, using only one
hand. The same wheel mountings permit adjustment of
the camber angle of each wheel relative to a vertical
plane so that propelling and maneuvering of the wheel-
chair can be made easier than in the absence of any
camber. The seat back for the chair is designed to fold
down over the seat frame so that this feature in combi-
natton with easy removal of the wheels provides for
compact storage during travel.

22 Claims, 23 Drawing Figures
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1
ULTRA LIGHT WHEELCHAIR

FIELD OF THE INVENTION

2

and height relative to the main frame. There is no neces-
sity for moving the wheels relative to the main frame. In
fact, the basic concept of a seat frame wholly separate
from the main frame and only attached thereto by ad-

This invention relates generally to wheelchairs and ° Justable attaching means has never before been known

more particularly to an ultra light high performance
wheelchair which can be used in everyday activities as.

well as sports activities.

BACKGROUND OF THE INVENTION

Presently available wheelchairs are all characterized
In that the seat frame is normally part of the main frame
of the chair that supports the wheels. As a consequence,
severe limitations are placed on any type of adjustments
of the chair for optimum comfort of a patient. For ex-
ample, if the center of gravity of the chair with a patient
seated therein is to be shifted, it is necessary in some
manner to change the horizontal distance between the
seat and the rear wheels. Since the seat is normally a
part of the frame, this adjustment is presently being
made by actually shifting the rear wheels on the main
frame of the wheelchair. For example, by shifting the

rear wheels to a position closer to the seat, the center of

gravity 1s effectively positioned closer to the main
wheels.

Further adjustments of the seat such as tilt can only
be effected with present day chairs by again changing
the main wheels. For example, the level of the main
wheels can be shifted by shifting the axle position on the
main frame, while maintaining the caster wheels at their
pre-existing positions.

In wheelchairs it is a desirable feature to be able to
adjust the camber of the main wheels; that is, the angle
that the plane of these wheels makes with the vertical.
Such camber adjustment at the present time is made by
washers. This adjustment requires taking the wheels
apart and inserting washers to provide for the desired
camber. The adjustment 1s time consuming and the final
positions can only be done in steps rather than provid-
ing for a smooth camber adjustment to a desired angle.

There is a real need at the present time for a vastly
mmproved ultra light high performance wheelchair
wherein numerous adjustments of the seat relative to
the frame can be effected without having to change the
position of the main wheels on the frame. Further, there
1s a need for enabling a simple camber adjustment of the
wheels to be realized so that such adjustment can be
effected without having to disassemble the wheelchair
and wherein adjustment in integral steps is avoided.

BRIEF DESCRIPTION OF THE PRESENT
INVENTION

With all of the foregoing considerations in mind, the
present invention contemplates the provision of a vastly
improved construction for a wheelchair providing for a
lighter chair capable of higher performance and higher
efficiency and which exhibits a substantially improved
overall appearance. This chair is constructed for every-
day use as well as sport.

In 1ts broadest aspect, the chair includes a main frame.
Left and right main wheels are provided on this main
frame. Rather than having any seat frame constituting a
part of the main frame, there is provided a separate seat
frame. The invention is completed by the provision of
attachment means for attaching the separate seat frame
to the main frame in a desired position.

The foregoing construction enables the seat to be
adjusted with respect to its longitudinal position, tilt
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to the best of applicant’s knowledge.
BRIEF DESCRIPTION OF THE DRAWINGS

A better understanding of this invention as well as
many further features and advantages will be had by
now referring to a preferred embodiment as illustrated
in the accompanying drawings in which:

FIG. 11is a § front perspective view of the ultra light
wheelchair of this invention;

FIG. 2 1s an enlarged exploded view of frame por-
tions of the chair shown in FIG. 1 without upholstery
covering useful in explaining the overall construction of
the chair; -

FIG. 3 is a side elevational view of the wheelchair
looking in the direction of the arrow 3 of FIG. 1:

FI1G. 4 1s an enlarged fragmentary cross section of
foot rest and forward seat portions of the frame illustrat-
ing various adjustment means looking in the direction of
the arrows 4—4 of FIG. 3; |

FI1G. 51s a fragmentary cross section of the seat frame

height adjusting means looking in the direction of the
arrows 5—5 of FIG. 3

FIG. 6 1s a fragmentary cross section of the seat back
frame tilt adjusting and latching means looking in the
direction of the arrows 6—6 of FIG. 3;

FIG. 7 is a fragmentary side elevational view of the
seat back tiit adjusting and latching means looking in
the direction of the arrows 7—7 of FIG. 6;

FIG. 8 1s a fragmentary cross section illustrating the
seat back frame extension adjustment taken in the direc-
tion of the arrows 8—8 of FIG. 3;

FIG. 9 1s a rear end elevational view of the lower
portion of the wheelchair looking in the direction of the
arrow 9 of FIG. 1;

FIG. 10 1s a greatly enlarged fragmentary view partly
in cross section of one of the wheel mountings enclosed
within the circular arrow 10 of FIG. 9;

FIG. 11 1s a fragmentary cross section of a portion of
the wheel mounting taken in the direction of the arrows
11—11 of FIG. 10;

FIG. 12 1s an enlarged view partly in cross section of

one of the caster wheels enclosed within the circular
arrow 12 of FIG. 3;

FIG. 13 1s an elevational view of the caster wheels
separated from the wheelchair looking in the direction
of the arrows 13—13 of FIG. 12;

FIG. 14 1s a fragmentary cross section of the caster
wheel bearing taken in the direction of the arrows
14—14 of FIG. 12;

FIG. 15 1s a fragmentary cross section of the lower
stem portion of the caster wheel taken in the direction
of the arrows 15—15 of FIG. 13;

FIG. 16 1s a fragmentary perspective view of a por-
tion of the seat frame of the wheelchair illustrating the
manner in which upholstery wrapping is attached;

FI1G. 17 1s a front elevational view of the seat frame
and upholstery wrapping after the same has been com-
pleted looking generally in the direction of the arrows
17—17 of FIG. 16; ,

FI1G. 18 is a schematic perspective view of the rear of
the seat back frame showing the manner in which seat
back upholstery wrapping is applied;
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FIG. 19 is a view similar to FIG. 18 illustrating the
subsequent appearance of the wrapping during the at-
taching procedure for the seat back upholstery;

FIG. 20 shows the appearance of the seat back when
the seat back upholstery has been completely positioned
thereon for one condition of the wheelchair;

FIG. 21 is a side elevational view of the chair
wherein the seat back frame has been folded down and

the main wheels removed, for storage during travel;

FIG. 22 is a fragmentary perspective view of a pocket
provided on the upholstery material for holding tools

shown exploded away from the pocket; and

FIG. 23 illustrates in fragmentary plan view the man-
ner in which one of the tools of FIG. 22 1s used.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring first to FIG. 1, the ultra light wheelchair

includes a basic main frame designated generally by the
numeral 10 upon which is mounted a seat frame desig-
nated generally by the numeral 11. A back frame 12 1s
articulated to the seat frame 11 as will be described
subsequently and a U shaped foot rest tube 13 extends
from the forward portion of the main frame 10. Left and
right main wheels 14 and 15 are detachably secured to
the rear portion of the main frame 10 as will also be
described subsequently. Caster wheel means in the form
of left and right caster wheels 16 and 17 are mounted on
the lower forward portion of the main frame 10.
-~ The chair of FIG. 1 is completed by the provision of
- seat upholstery 18 wrapped on the seat frame 11, a seat
- pillow 19, if desired, and seat back upholstery 20
-wrapped on the back frame 12.

Referring now to FIG. 2, further details of the main
frame and seat frame will become evident. As shown,
the seat frame 10 includes left and right frame sides 10a
- and 105. Each of these frame sides includes an horizon-
“tal longitudinally extending upper tube or rail such as
~indicated at 21 for the left frame side 10a terminating at
“1its front end in a forward and downwardly sloping
- section 22. A horizontal longitudinally extending lower
tube 23, in turn, runs generally parallel to and beneath
the upper tube 21, the front end of the lower tube being
secured to the end portion of the downwardly. sloping
section 22 as at 24. The left frame side 1s completed by
the provision of a vertical tube 25 connected to the rear
end of the lower tube 23 as at 26 and to the underside of
the rear end portion of the upper tube 21 as at 27.

The right frame side 105 similarly includes a horizon-
tally extending upper tube or rail 28 terminating in a
front sloping section 29, a lower horizontal tube 30
connected to the forward end of the upper tube 28 as at
31 and a vertical tube 32 connecting between the rear
ends of the lower and upper tubes 30 and 28. The left
and right frame sides considered together thus include
iwo upper tubes, two lower tubes and two vertical
tubes.

The main frame is completed by the provision of first
and second longitudinally spaced transverse tubes 33
and 34 connected between the upper tubes of the left
and right frame sides and a third transverse tube 35
connected between the lower ends of the vertical tubes
25 and 32 respectively of the left and right frame sides
for holding the left and right frame sides in spaced par-
allel relationship.

Referring now to the lower forward portion of FIG.
2, it will be noted that the foot rest 13 of general U-
shape has left and right rearwardly and upwardly ex-
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4

tending legs 36 and 37 arranged to be telescopically
received within the downwardly sloping sections 22
and 29 respectively of the main frame. The arrangement
is such that the distance of the foot rest 13 from the seat
frame 11 described in FIG. 1 can be adjusted all as will
be described subsequently. The foot rest 13 also serves
to rotatably mount bumper rollers 13a and 1354. These
rollers will engage the floor and walls before the main

frame and prevent marking thereof when the chair is
used in sports. Also, the rollers by rolling on engaged
wall areas will prevent sudden stops of the chair.

Still referring to FIG. 2, the seat frame 11 is shown
disposed above the main frame 10 and includes left and
right longitudinally extending seat frame rails 38 and 39
spaced further apart than the left and right frame sides
102 and 10b. These frame rails have forward and down-
wardly sloping front ends 40 and 41 arranged to strad-
dle the front ends of the upper tubes 21 and 28 of the left
and right frame sides. The seat frame 11 also includes a
downwardly bowed seat frame tube 42 extending trans-
versely between the rails 38 and 39 to connect thereto at
points 43 and 44 closer to the rear ends of the rails than
the front ends. This bowed seat frame tube will hold the
rails in spaced relationship at the points 43 and 44.

The back frame 12 includes upwardly extending left
and right seat back posts 45 and 46 and a downwardly
bowed back frame tube 47 extending transversely be-
tween the posts and connected to the posts at points 48
and 49 adjacent to the lower ends of the posts.

An attaching and adjustment means for attaching the
seat frame to the main frame and also enabhing adjust-
ment of the seat frame relative to the main frame with
respect to its longitudinal position, tilt and height will
now be described with respect to FIG. 2. This attaching
and adjustment means includes front seat pins shown

exploded away from the left and right frame sides 10a
and 105 as at 50 and 51 and rear seat pins similarly

shown exploded away from the sides of the seat frame
11 as at 52 and 53. Also illustrated are rear adjusting
plates shown at 54 and 55 secured to the underside of
the seat rails 38 and 39 to extend downwardly as shown.
These plates each have a series of horizontal slots in
vertical alignment such as indicated at 56 and 57 respec-
tively.

Cooperating with the foregoing components are the
upper tubes 21 and 28 of the main frame which are
provided with a front series of longitudinally spaced
diametric holes 58 and 59 and a rear series of longitudi-
nally spaced diametric holes 60 and 61, respectively. As
will become clearer as the description proceeds, the
pins 50 and 51 are initially positioned in any selected
ones of the diametric holes 58 and 59 respectively while
selected diametric holes 60 and 61 can be made to regis-
ter with selected ones of the slots in the rear plates 54
and 55, the pins 52 and 53 then securing the same to-
gether.

Before considering further the various seat adjust-
ments realizable by the foregoing described parts, refer-
ence is had to further details relating to the adjustment
of the foot rest 13 relative to the main frame 10. Refer-
ring to the lower portion of FIG. 2, 1t will be noted that
the forwardly and rearwardly extending leg 36 include
a side opening 62 through which extends a spring biased
lock button 63. The other upwardly and rearwardly
extending leg 37 similarly includes such an opening and
spring biased button, but the same is not visible in the
view of FIG. 2.
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- The sloping sections 22 and 29 each includes a series
of longitudinally spaced holes on their outer walls indi-
cated at 64 for the section 22 and in phantom lines at 65
for the section 29. Selected ones of these holes will
receive the lock button, such as the button 62 when a
desired telescoped position of the legs 36 and 37 in the
sloping sections 22 and 29 is effected.

Referring once again to the seat frame 11 as shown in
FI1G. 2, 1t will be noted that the downwardly front
sloping portions 40 and 41 of the rails 38 and 39 are
provided on their inside wall surfaces with a series of
longitudinally spaced holes 66 and 67. These holes co-
operate with the diametric front holes 58 and 59 in the
upper tubes 21 and 28 of the main frame in attaching the
seat frame to the main frame, all as will become clearer
as the description proceeds.

The back frame 12 as illustrated in FIG. 2 is coupled
to the rear of the rails 38 and 39 of the seat frame as by
left and right L-shaped plates 68 and 69. The posts 45
and 46 1n turn include extension tubes 70 and 71 tele-
scopically received therein and adjustable to a desired
height by means of indexing holes 72 and 73 in the main
posts 45 and 46. These adjustments will also become
clearer as the description proceeds.

Referring now to the side elevational view of FIG. 3,
the seat frame 1s shown attached to the main frame and
the foot rest 1s shown secured within the forward slop-
ing sections of the main frame. With respect to this
latter construction, reference is had to the detailed
showing of FIG. 4 which illustrates clearly the U leg 36
of the foot rest 13 telescopically received within the
sloping section 22 of the left frame side of the main
frame. It will be noted that there is provided a U-shaped
spring 74 biasing the lock button 63 through the open-
ing 62. The arrangement is such that the lock button 63
can be manually urged inwardly to be flush with the exit
end of the opening 62 so that the leg 36 can be telescopi-
cally moved within the sloping section 22, the button 63
automatically snapping out into a selected one of the
various holes 64.

The various diametric holes 58 in the same sloping
section 22 of the main frame cooperate with the front
seat pin 30 as described in conjunction with FIG. 2 to
attach the seat frame to the main frame. In this respect,
it will be noted that after the pin 50 has been received
within a selected one of the openings 58 in the sloping
section 22, a collar 75 on the pin 50 seats against the

outside periphery of the selected opening and serves as
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a bearing collar against which an inside portion of the

forward sloping part of the seat rail indicated at 40 can
rest. A selected ome of the inwardly facing holes 66
described in FIG. 2 for this part of the seat rail will
recetve an extending pin portion 76 from pin 50. In this
respect, the forwardly sloping portion 40 which strad-
dles the forward sloping sections of the main frame is
urged outwardly to the phantom line position as illus-
trated at 40" 1n order that a desired selected hole 66 can
recelve the extending pin portion 76.

With reference once again to FIG. 2, in attaching the
seat frame to the main frame, a first adjustment that
might be made would be to select a desired seat level
and longitudinal position for the seat frame. If it is de-
sired to have the longitudinal position of the frame
forward, then one of the more forward openings 58 in
the upper tube 21 of the main frame would be selected.
If the seat is to be positioned more rearwardly, then one
of the more rearward holes 58 on the upper tube 21 of
the main frame 1s selected.
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It will be understood that the other forward sloping
portion 41 of the seat frame rail shown in FIG. 2 is
similarly secured to the outer extending pin portion for
the front seat pin 51 after the same has been received in
one of the diametric holes 59.

After the front portion of the seat frame rails have
been attached by means of the pin 50 as described in the
upper portion of FIG. 4, the rear portions of the seat
frame rails are attached by way of the adjusting plates
54 and S5 described in FIG. 2 to the rear portion of the
main frame. In this respect, reference is once again had
to the side elevational view of FIG. 3 wherein there is
shown the adjusting plate 54 having one of its slots in
registration with one of the rear diametric openings in
the upper tube 21 of the main frame. It will be appreci-
ated from the view in FIG. 3 that the tilt of the seat
frame rails relative to the main frame can now be ad-
justed depending upon the particular slot in the adjust-
ing plate 54 selected. If it is desired to have the seat tilt
backwardly, then one of the higher slots in the adjusting
plate 54 is placed into registration with the particular
diametric hole on the rear part of the upper tube 21 of
the main frame. Similarly, the seat can be tilted for-
wardly by selecting a lower one of the slots, or alterna-
tively selecting a higher one of the openings 66 in the
tube portion 22 for cooperation with the pin 50 all as

described 1n FIG. 2.

FIG. 5 illustrates clearly the manner in which the
adjusting plate 54 can have one of its slots 56 in registra-
tion with a selected one of the openings 60 of the upper
tube 21 of the main frame. For convenience in inserting
and removing this rear seat pin 52, the same may be
provided with a ring 77 for easy grasping and pulling of
the pin 532 away from the slot and registered opening or
similarly inserting the pin. In this respect, there may be
provided a simple internal push rod 78 coaxtal with the
pin 52 for releasing laterally extending projections 79
which serve to lock the pin in place so long as no pres-

sure 1s applied to the push rod 78. When the pushrod 78

1s urged inwardly, it will permit the projection 79 to
contract within the periphery of the outer pin portion
92 so that the pin can be withdrawn. Any similar type
locking device for holding the pin in position may be
provided.

Referring back to FIG. 2, the adjusting plate 55 is
similarly secured by the rear seat pin 53 in the manner as
described for the pin 52 and adjusting plate 54. The
horizontal extent of the slots 56 and 57 in the adjusting
plates 54 and 55 as shown in FIG. 2 assure that a se-
lected slot will register with one of the openings when
adjusting the seat tilt angle. As stated heretofore, within
certain limits, the longitudinal adjustment of the seat
relative to the main frame is independent of the height
or tilt adjustments which are controlled by the particu-
lar slot in the vertical array in each plate that is selected
for attachment to the main frame upper tube 21 and the
particular holes in the forwardly sloping portion of the
rails of the seat frame and the forward portions of the
upper tubes of the main frame.

The particular order in which the seat attachments
are made to the main frame is not critical. Actually, the
seat in 1ts separated condition from the main frame can
be first manually held over the main frame in any num-
ber of positions; that is, it can be moved back and forth,
tilted and raised and lowered while observing its rela-
tionship to the main frame. Once a desired positioning
or orientation is decided upon, then there can be found,
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within acceptable limits, appropriate holes and slots in
registration for connection by the pins.

Thus, the chair seat can be customized for optimum
comfort, fit and performance for a patient. Also, the
distance of the foot rest 13 from the seat once the seat
has been adjusted can be carefully adjusted by the the
telescoping extent of the legs within the forward sec-
tions, all as described heretofore.

Referring now to FIGS. 6, 7 and 8, details of the
coupling of the back frame 12 to the rear of the seat
frame rails will be described.

As will be recalled from FIG. 2, the coupling means

comprise left and right L-shaped brackets 68 and 69.
The horizontal legs of these brackets are rigidly secured

to the inside end portions of the left and right rails 38
and 39 of the seat frame 11. The vertical legs of these
brackets lie along the inner facing walls of the left and
right posts 45 and 46.

Since each bracket constitutes 2 mirror image of the
other and functions to couple the corresponding post to
the adjacent rear portion of the seat frame rail, a de-
tailed description of one will suffice for both.

With respect to the foregoing, the L-shaped bracket
68 will be described in detail with respect to FIGS. 6
and 7 wherein the horizontal leg is indicated at 80 and
the vertical leg at 81. Still considering FIGS. 6 and 7
together, it will be noted that the upper end 81 of the
bracket has an arcuate slot 82, and the vertex of the
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including the bolt 89 further includes a journalling
sleeve 90 and a nut 91. The journalling sleeve passes
through the diametric opening 85 in the post to journal
the described pivoting movement of the post. One end
of this sleeve engages the upper and lower edges of the
slot 82 in the associated L-shaped bracket 68 as shown
in FIG. 6, the bolt 89 passing within the sleeve with 1ts
head 92 engaging the opposite upper and lower edges of
the slot 82 as most clearly shown in FIG. 7. The nut 91
is threadedly received on the extending opposite end of
the bolt to overlie the other end of the journalling
sleeve 90 so that tightening of the nut locks a selected

arcuate position of the bolt in the slot whereby the tilt
angle of the seat back frame relative to the seat frame

can be adjusted within the confines of the slot 82 for
optimum comfort to a patient seated in the wheelchair.
This tilting is indicated by the phantom lines for the post
45 indicated at 45’ in FIG. 7. Once the tilt is set, it will
remain the same when the seat back is latched in its up
position from a folded position.

Referring now to FIG. 8 taken in the direction of the
arrows 8—8 of FIG. 3, the manner in which the exten-
sion post 70 can be adjusted with respect to the back
seat frame post 45 will be described. Since the other
extension post 71 illustrated in FIG. 2 operates 1n the
same manner, a detailed description of one will suffice
for both. |

Thus, with specific reference to FIG. 8, the back post

extension tube 70 is shown telescopically received in the
upper end of the seat back post 45. The extension tube
70 has a side opening 93 in its lower wall and a spring
biased lock button 94 extending from the inside of the
extension tube through the side opening 93. A U-shaped
spring 95 biases the button 94 in an outward direction
but this buiton can be manually retracted as indicated
by the arrow so that it will be flush with the extension
tube 70. With this arrangement, a selected one of the
series of vertically spaced holes 72 in the post as de-
scribed in FIG. 2 can be placed in registration with the
side opening 93 in the extension tube so that the button
94 will automatically snap into the registering hole to
lock the extension tube 1in its adjusted telescoped posi-

- bracket has a hole 83 corresponding to the center of
- curvature of the arcuate slot 82. The radius of curvature 30
- 18 indicated at R in FIG. 7. In actual practice the slot 82
- would be straight since it is easier to machine a straight
" "slot rather than an arcuate slot. However, the slot 82
would have sufficient width to accommodate an arcuate
path of radius R. For convenience of identification, the 35
slot will be referred to as arcuate.
=" With specific reference to FIG. 6, the lower end of
““the seat back post 45 has an opening 84 passing through
"“the inside wall in registration with the hole 83 in the
-~ associated bracket 68 and a diametric opening 85 at a 40
= higher level in registration with the arcuate slot 82. A
Jlock button 86 biased by a spring 87 in the lower end of

the post 43 extends through the openings 84 in the inside
wall of the post into the hole 83 of the bracket. Button
86 can be removed from the one hole by means of a
downwardly extending lever 88 attached to the button
86 as shown. The lower end of the lever 88 extends
from the lower end of the post so that it can be manually

moved to the phantom line position 88 thereby remov-

ing the button 86 from the outer opening to unlatch the
post.

Referring to the upper portion of FIG. 6, there i1s
provided bolt means including a bolt 89 passing through
the arcuate slot 82 of the L-shaped bracket and through
the diametric hole 85 in the post to define means for
pivoting the lower portion of the back frame post to the
rear end portion of the corresponding seat frame rail. It
will be appreciated that when the lock button 86 is
retracted from the one opening 84, then the post 45 can
pivot about the bolt 89 and sleeve 90 so that the back
frame of the seat can be folded forwardly and down-
wardly over the seat as indicated by the phantom line
position of the back frame 1n FIG. 3.

The bolt means including the bolt 89 serves a further

function in addition to operating as a pivot in folding
down the back seat frame. This further function consti-
tutes an adjustment of the tilt angle of the back frame
relative to the seat frame. In this respect, the bolt means
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tion. The height of the back frame can thus be adjusted
for optimum comfort of a patient seated in the wheel-
chair and leaning against the back frame.

From the detailed description of the invention thus
far, it will be appreciated that the adjustable features
permit customizing the chair for optimum use by the
particular purchaser. Longitudinal positioning of the
seat will shift the horizontal distance of the center of
gravity relative to the main wheels. If high maneuver-
ability of the wheelchair is desired, as is the case when
it will be used in sports, it might be desirable to have the
seat frame adjusted longitudinally rearwardly so that
the horizontal distance of the center of gravity of a
person seated in the chair will be closer to the center of
the main wheels, making it very simple to lean back in
the chair or manipulate the chair using merely the two
main wheels. On the other hand, where the chair is to be
used for everyday operations, 1t will be somewhat more
stable if the seat frame is adjusied to a more forward.
position, that is, closer to the caster wheels. The tilt and
height of the seat frame would be adjusted depending
upon the desires of the user and overall height of the
user. Similarly, the distance of the foot rest from the
front of the seat frame can be adjusted and the tilt and
height of the back frame can be adjusted depending
upon the physical characteristics of the user. '
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Referring now to FIGS. 9, 10, and 11, details of the
manually operable means for attaching and detaching
the main wheels as well as for adjusting the camber of
the wheels will be described.

Considering first FIG. 9 showing a rear view of the
chair, 1dentical numerals designate the same compo-
nents visible 1n FIG. 9 as described in FIG. 2. It will be
noted that the manual operable means for attaching and
detaching the main wheels include, for each wheel, a
journalling plate such as indicated at 96 for the left main
wheel 14. A similar journalling plate constituting essen-
tially a mirror image of the plate 96 is provided for the
right main wheel 15. These journalling plates are re-
spectively secured to the rear vertical tubes 25 and 32 of
the main frame as described in FIG. 2.

Since the journalling plates function in essentially the
same manner, a detailed description of one will suffice
for both. Thus, referring 1n detail to the journalling
plate 96 as ililustrated in FIG. 10, the same includes an
axle receiving bore 97 for receiving the axie 98 of the
left wheel. The outer end portion of axle 98 has a re-
duced diameter section 99 to define an annular channel.
A portion of the wall of the bore 97 juxtaposed to the
channel 99 when the axle is fully inserted in the bore
defines an opening 100.

A manually operable pawl 101 is pivoted to the jour-
nalling plate 96 as at 102 and further spring biased as by
a spring 103 to a position in which the pawl is received
through the opening 100 into the annular channel 99 to
thereby lock the axle against withdrawal from the bore.
This position of the pawl is illustrated in solid lines in
FIG. 10.

By now manually pivoting the pawl in a counter-
clockwise direction about the pivot point 102 as viewed
in FIG. 10; that is, in a direction opposite to the biased
direction by the spring 103, the pawl is removed from
the channel as indicated by the phantom line position of
the pawl at 101’. In this position the axle 98 of the wheel
can easily be withdrawn from the bore to remove the
entire wheel. |

With respect to the foregoing, the design of the pawl
and journalling plate constitute an important feature of
the present invention. This design is such that the main
wheel can be removed with only one hand. For exam-
ple, the hub can be grasped with one hand and a finger
or thumb of this same hand used to push inwardly the
lower end of the pawl 101 as indicated by the heavy
arrow in FIG. 10 to unlatch the axle 98. The wheel
while still held by the same hand is then simply pulled
away from the plate as described.

To insert the wheel, again only one hand is necessary,
the wheel axle 98 simply being urged into the receiving
bore 97 of the journalling plate 96. The end of the axle
will then bias the pawl 101 towards its dotted line posi-
tion until the pawl itself snaps over into the channel 99
to lock the axle 98 within the bore. The wheel can then
only be removed by manually rotating the pawl about
the pivot point 102 as described in FIG. 10.

The journalling plate 96 is also designed to enable
adjustment of the camber of the wheel supported
thereby; that 1s, the angle of the plane of the wheel to a
vertical plane. Referring back to FIG. 9, it will be
noted, for example, that the left wheel 14 has a zero
camber; that 1s, its plane corresponds to a vertical plane.
The right hand main wheel 15, on the other hand, is
mounted at a camber angle; that is, the plane of the
wheel i1s at an angle to a vertical plane. This camber
angle 1s possible by means of the journalling plate sup-
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10
porting the wheel as will now be described referring
back again to FIG. 10.

As shown, the journalling plate 96 includes a first arm
104 extending generally vertically along the rear side of
the vertical tube 28 constituting part of the main frame,
and a second arm 105 extending generally horizontally
in a direction opposite to the direction of the axle re--
cetving bore 97 so as to lie along the rear side of the
third transverse tube 35 constituting part of the main
frame.

The upper end of the first arm 104 is pivoted to the
vertical tube 25 at a given point 106.

The inner end of the second arm 105 has a first re-
mote slot 107 with its center of curvature at the pivot
point 106 the radius of curvature being indicated at R1.
The outer end of this same second arm 105 has a second
arcuate slot 108 also having its center of curvature at
the pivot point 106, the radius of curvature for the slot
108 being indicated at R2.

As in the case of the slot 82 described in FIG. 7, the
slots 107 and 108 are, in practice, straight slots but
formed with sufficient widths to accommodate an arcu-
ate path of radius of curvature equal to R1 and R2
respectively. Again, for convenience, these slots will be
referred to as arcuate since they encompass an arcuate
path.

Referring now to both FIGS. 10 and 11, the third
transverse tube 35 1s provided with diametric holes 109
and 110 positioned to register with the slots 107 and 108.
As best illustrated in FIG. 11, first and second bolt
members 111 and 112 pass through the first and second
arcuate slots in registering holes respectively. As
shown, the bolts have enlarged heads for engaging the
periphery of their associated slots together with first
and second nuts 113 and 114. These nuts overlie the
periphery of the exit end of the associated diametric
hole and appropriate compression sieeves 115 and 116
surround each bolt between its nut and the inside pe-
riphery of the entrance end of its associated diametric
hole. As a consequence, the second arm 105 of the jour-
nalling plate can be tightly clamped to the third trans-
verse tube 35 after adjusting the angle of the axis of the

‘axle receiving bore with respect to the horizontal

within the himits of the arcuate slots 107 and 108 thereby
enabling the camber angle of each main wheel relative
to a vertical plane to be individually adjusted.

Referring once again to FIG. 9, in will be noted that
when a fairly large camber angle 1s provided as for the
right main wheel 15, it is easier for a user of the chair to
grasp the wheel ring and to propel and maneuver the
wheelchair. On the other hand, some users may prefer
not to have any camber for either wheel such as indi-
cated for the left main wheel 14.

It will be appreciated from the foregoing description
that a single journalling plate for each wheel has been so
designed as to permit very simple manual removal and
attaching of the wheel and also permit adjustment of the
camber angle of the wheel through an infinite number
of positions as opposed to integral steps.

FIGS. 12 through 15 illustrate the preferred caster
wheels employed with the wheelchair of this invention.
Since each caster wheel is the same, a detailed descrip-
tion of one will suffice for both.

Thus, referring first to FIG. 12, there is shown the
caster wheel 16 secured to the lower tube of the left
frame side of the main frame as illustrated in FIG. 1.
This lower tube 23 as shown partially in FIG. 12 has
secured to it a caster stem socket 117 incorporating
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appropriate bearings 118 and 119 at its upper and lower
ends. The caster wheel itself as shown in both FIGS. 12
and 13 includes a sloping fork member 120 rotatably
mounting a wheel 121 between 1ts lower ends as by
bearings 122. A caster stem 123 extends generally verti-
cally upwardly from the top portion of the fork member
120 receivable in the caster stem socket 117 as best
shown in FIG. 12. A fixed washer and wavy washer
assembly may be provided between the underside of the
upper bearing 118 and the reduced diameter central
portion of the caster socket 117 to hold the stem 123
against longitudinal movement; that is, to inhibit vibra-
tions and effect a firm holding of the stem within the
socket.

FIG. 14 shows details of the bearing 122 for the
caster wheel 121 within the lower portion of the fork
120. As shown, a split sleeve 122a 1s provided about the
axle for the bearing and is of spring material to grip the
axle. This spring will thus hold the axle centered in the
bearing and prevent it from moving longitudinally.

FIG. 15 shows one way for securing the upper por-
tion of the fork 120 to the stem 123. This means includes
a solid block 124 which constitutes in the preferred
embodiment an integral part of the remaining fork 120.
A vertical bore 125 is formed in this block. The lower

portion of the caster stem 123 has an enlarged diameter

portion 126 for seating on top of the block 124 when the
remaining lower portion is recetved in the bore 125.
The lower end of the stem is provided with a cavity 127

-~ permitting a flaring out of the stem end as at 128 to
. engage the periphery of the lower end opening of the

- bore 125 in the block. The caster stem is thus thor-
oughly secured between the the enlarged diameter por-
tion 126 and the exit lower end of the bore 125.

- FIGS. 16 through 20 illustrate examples of the uphol-
stery wrapping 18 for the seat and 20 for the back frame
- briefly described in FIG. 1.

- Referning first to FIG. 16, the upholstery material 18
- includes a fabric seat panel 129 of elongated rectangular
= shape, having one transverse end 130 terminating in
v extending hook means 131 for attaching this one end to

-the seat frame rail 39.

Referring to the front view of FIG. 17, the initial
portion 129 of the panel passes under and around over
the top of the other seat frame rail 38 as indicated at 132.
The panel continues over to the initial seat rail 39 to
pass over the hook means 131 to terminate at its other
transverse end 133 beneath the initial portion of the
panel 129. The underside of the initial portion of the
panel and the opposite side of the transverse end portion
133 include hooks and loops 134 and 135 respectively to
secure the same together with a destred degree of over-
lap to adjust the tension of the seat fabric. The hook and
loop construction i1s manufactured under the trade name
VELCRO. It will be understood that the pillow 19
described in FIG. 1 would then be placed on the fabric
wrapping described in FIG. 17. |

A feature of the wrapping 1s the fact that proper
tension can easily be developed since the initial end 130
of the wrapping as described in FIG. 16 1s effectively
non-stretchably secured to the seat rail 39 as by the
hooks 131. A very tight tension in this wrapping can
thus be effected when assembling the upholstery about
the seat rails. It should further be noted that the weight
of a person sitting in the chair will increase the tension
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in the wrapping. This tension will urge the seat rails 38

and 39 towards each other and since the forward ends
40 and 41 of these rails as described in FIG. 2 straddle

12

the forward and downwardly sloping sections 22 and 29
of the left and right side frames of the main frame, the
rails will be strongly biased inwardly towards each
other. Tight engagement with the extending portions of
the pins 50 will thus be assured. In other words, the
upholstery fabric used on the seat serves the dual func-
tion of providing a seating area and also holding the
rails in their attached position on the mamn frame.

Referring now to FIGS. 18, 19, and 20, there 1s
shown an example of the back upholstery wrapping 20.
This wrapping is in the form of an inverted T, the cross
of the T being indicated at 136 and positionable across
the front of the back seat posts 45 and 46. The ends of
the cross portion 136 terminate in VELCRO fastening
means 137 and 138 respectively so that the same can be
wrapped about the rear of the posts and the tension
adjusted. The stem of the T constitutes essentially a
dressing panel 139 which can be folded over the top of
the back frame. This stem or dressing panel further
includes VELCRQO fastening means indicated at 140
which can wrap around the back of the fastened crossed
T portions and thence under the fabric and back up the
front portion to fasten to cooperating VELCRO on the
front of the crossed T portion 136. |

- In FIG. 18, it will be noted that the telescoping tubes
70 and 71 have been raised upwardly from the posts 45
and 46 to provide an extended back frame. In this in-
stance, the cross portion of the T of the upholstery
wrapping includes a widened area formed of strips 141
to provide an increased area of the back frame to be
covered depending upon the adjustment of the telescop-
ing tubes. Successive strips are wrapped about the ex-
tension tubes in accord with the degree of extension, the
end portions of the strips including VELCRO as at 142
and 143 for fastening the same in the same manner as the
cross panel defining the cross of the T shape.

FIG. 19 shows the appearance of these upper strips
141 after fastening the same.

FIG. 20 shows the appearance of the back when the
extension tubes have been telescoped completely in the
posts so that the upper strips 141 are not used but simply
folded downwardly under the dressing panel 139.

The provision of the VELCRO fastening for the
upholstery wrapping for both the seat and back make it
very simple for this fabric to be removed for cleaning
purposes or for effecting various adjustments in the seat.

FIG. 21 is a side elevational view of the wheelchair of

this invention with the fabric removed and wherein the
main wheels 14 and 15 have been removed and oriented
in horizontal planes to provide with the remaining por-
tions of the chair a compact configuration for storage
during travel.

FIG. 22 shows pockets 144 and 145 which may be cut
directly into the referred to other transverse end of
upholstery wrapping. For example, the velcro strip 146
is shown 1n FIG. 17 prior to securement in the manner
of the strip end 133. Pockets 144 and 145 are designed to
hold a wrench 147 for the bolts 113 and 114 of FIG. 11,
and a template 148 for indicating camber in degrees.

FIG. 23 illustrates how the template 148 1s used.
Thus, the angle in degrees of the plane of the wheel 14
to the vertical will be indicated by the particular notch
in the template 148 within which the adjacent back post
45 is received when the template is positioned between
the wheel and post. In the example illustrated, the cam-
ber is 1°. | |

From all of the foregoing, it will now be apparent
that the present invention has provided a truly innova-
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tive wheelchair having distinct advantages over wheel-
chairs heretofore available. The unique feature of pro-
viding a separate main frame and separate seat frame,
the same being secured together in any desired adjusted
position enables the center of gravity of the chair to be 3
easily adjusted and the chair comfort to be optimized
for any particular patient. Moreover, a very strong and
extremely light chair results.

A further consequence of lightness of the chair 1s its
great maneuverability. This maneuverability is en-
hanced by the simple camber adjustment, through, in
effect, an infinite number of positions as a consequence
of the journalling plates described. The chair thus
serves as a sports chair as well as a day-to-day use chair.

Finally, the ease with which the main wheels can be
removed by one hand of the user as also described
makes for a very convenient chair which can be easily
disassembled as described.

Various changes falling within the scope and spirit of
this invention will occur to those skilled in the art. The
ultra light wheelchair is therefore not to be thought of
as limited specifically to the particular embodiment set
forth for illustrative purposes.

I claim:

1. An ultra light wheelchair including, in combina-
tion:

(a) a main frame;

(b) a seat frame;

(c) means for attaching said seat frame to said main
frame in a plurality of different longitudinal loca-
tions, tilt angles, and heights relative to said main
frame:

(d) a back frame;

(e) coupling means including pivot means for pivot-
ing the back frame to the rear of said seat frame so
that the back frame can be folded down forwardly
to overlie the seat frame;

(f) left and right main wheels;

(2) means for manually attaching and detaching said
main wheels to said main frame; and

(h) caster wheel means attached to said main frame
forward of the main wheels whereby the back
frame can be folded down over the seat frame and
the main wheels detached from the main frame to
enable compact storage of the wheelchair compo-
nents during travel.

2. An ultra-light wheelchair according to claim 1, in

which said coupling means further includes means for
adjusting the tilt angle of said back frame relative to said

seat frame.
3. An ultra light wheelchair according to claim 1,

including upholstery wrapping for said seat frame and
separate upholstery wrapping for said back frame, each
wrapping having VELCRO type fastening means so
that the seat and back upholstery can be easily removed
for cleaning as well as adjustment with respect to ten-
S1On.

4. An ultra light wheelchair including, in combina-
tion:

(2) a main frame comprised of left and right frame

sides, each including;

(1) an horizontal longitudinally extending upper
tube terminating at its front end in a forward and
downwardly sloping section,

(2) an horizontal longitudinally extending lower
tube, running generally parallel to and beneath
said upper tube, the front end of the lower tube
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being secured to the end portion of said down-
wardly sloping section and

(3) a vertical tube connecting the rear end of said
lower tube to the underside of the rear end por-
tion of said upper tube so that the left and right
frame sides considered together include two
upper tubes, two lower tubes and two vertical
tubes; said main frame further including first and
second longitudinally spaced transverse tubes
connected between the upper tubes of the left
and right frame sides and a third transverse tube
connected between the lower ends of the verti-
cal tubes of the left and right frame sides for
holding the left and right frame sides in spaced
paralle] relationship;

(b) a foot rest including a generally U-shaped tube
having rearward and upwardly extending legs con-
nected to the forward and downwardly sloping
sections respectively of the upper tubes of said left
and right frame sides;

(c) a seat frame disposed above said main frame and
including left and right longitudinally extending
seat frame rails spaced further apart than said left
and right frame sides, said frame rails having for-
ward and downwardly sloping front ends strad-
dling the front ends of the upper tubes of said left
and right frame sides; and a downwardly bowed
seat frame tube extending transversely between

said rails and connected to the rails at points closer
to the rear ends of the rails than the front ends for

holding the rails in spaced relationship at said
points;

(d) a back frame including upwardly extending left
and right seat back posts and a downwardly bowed
back frame tube extending transversely between
said posts and connected to the posts at points
adjacent to the lower ends of the posts;

(e) seat attaching and adjustment means including the
upper tubes of said left and right frame sides and
said left and right rails for attaching the seat frame
to the main frame and enabling adjustment of said
seat frame relative to said main frame with respect
to its longitudinal position, tilt and height;

() coupling means including means for pivoting the
lower portions of the back frame posts to the rear
end portions of said seat frame rails so that the back
frame can be folded down forwardly to overlie the
seat frame;

(g) left and right mamn wheels;

(h) manually operable means for attaching and de-

taching said main wheels to rear end portions of the
left and right frame sides of said main frame; and

(i) left and right caster wheels secured to the forward
portions of the lower tubes of the left and right
frame sides of said main frame respectively
whereby the main wheels can be manually re-
moved from the main frame and the back frame
folded forwardly over the seat frame to provide a
compact configuration of the wheelchair compo-
nents for storage during travel.

5. An ultra light wheelchair, according to claim 4, in
which the legs of the U-shaped tube making up said foot
rest are telescopically received in the forward and
downwardly sloping sections respectively of the upper -
tubes of said left and right frame sides, each of said legs
having a side opening and a spring biased lock button
extending from the inside of the leg through the open-
ing, said button being manually retractable into the
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opening to a position flush with the outside surface of
the leg, the outer wall surface of each of said forwardly
and downwardly sloping sections having a series of
longitudinally spaced holes, a selected one of which can
be placed in registration with the opening in the leg
telescopically received in the section, so that said button
will be biased outwardly through the opening and auto-
matically snap into the registering hole to lock the leg to
the section in its adjusted telescoped position whereby
the foot rest can be moved closer to or further from said
seat frame when the seat frame is attached to the main
frame to adapt the chair for optimum comfort of a pa-
tient seated in the chair and using the foot rest.

6. An ultra light wheelchair according to claim 4, in
which said attaching and adjustment means includes
front and rear seat pins and rear adjusting plates having
a series of horizontal slots in vertical alignment said
upper tubes of the left and right frame sides having front
and rear series of longitudinally spaced diametric holes,
and the forward inner surfaces of said left and right rails
having a series of longitudinally spaced holes, whereby
said front seat pins can be passed diametrically through
selected ones of the front series of longitudinally spaced
diametric holes in the upper tubes to extend from the
outer sides of the tubes, and selected ones of the series of
longitudinally spaced holes on the forward inner sur-
faces of the left and right rails, straddling the upper
tubes positioned to register with and receive the extend-
- 1ng front pins, the rear seat pins being passed through
- selected slots of said rear adjusting plates and thence

‘into the registering holes in the rear series of longitudi-

- nally spaced diametric holes of the upper tubes, thereby
" -attaching the seat frame to the main frame in a position

in which the longitudinal position, tilt, and height of the
seat frame has been adjusted for optimum comfort of a
patient seated on the seat frame.
" 7. An ultra light wheelchair according to claim 4, in
- -which said coupling means comprise left and right L-
~ shaped brackets, the horizontal legs of the brackets
"~ being rigidly secured to the inside end portions of said
- left and right rails respectively, the vertical legs of the
brackets lying along the inner facing walls of the left
and right posts, each bracket having at the upper end of
its vertical leg a slot of sufficient width to accommodate
an arcuate path; and the vertex of each L-shaped
bracket having a hole corresponding to the center of
curvature of said arcuate path, the lower end of each
seat back post having an opening passing through its
inside wall in registration with said hole in the associ-
ated bracket and a diametric opening at a higher level in
registration with said slot; a spring biased lock button in
the lower end of each post biased to extend through said
opening of the inside wall of the post into the hole of the
corresponding bracket; and diametric bolt means pass-
ing through the slot of the L-shaped bracket and
through said diametric hole in the post to define said
means for pivoting the lower portion of the respective
back frame posts to the rear end portions of the seat
frame rails, retraction of each lock button permitting
rotation of the posts about said diametric bolt means,
each of said diametric bolt means including a bolt, a

Journalling sleeve and a nut, said journalling sleeve

passing through the diametric opening in the associated
post to journal pivoting movement of the post, one end
of the sleeve engaging the upper and lower edges of the
slot in the associated L-shaped bracket, said bolt passing
within the sleeve with its head engaging the opposite
upper and lower edges of said slot, said nut being
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threadedly received on the extending end of the bolt to
overlie the other end of the sleeve so that tightening of
the nut locks a selected arcuate position of the bolt in
the slot whereby the tilt angle of the seat back frame
relative to the seat frame can be adjusted for optimum
comfort to a patient seated in the wheelchair.

8. An ultra light wheelchair, according to claim 4, in
which there are provided back post extension tubes
telescopically received in the upper ends of said seat
back posts, each of said extension tubes having a side
opening in its lower wall and a spring biased lock button
extending from the inside of the extension tube through
the side opening, each of said posts having a series of
vertically spaced holes, a selected one of which can be
placed in registration with the side opening in the exten-
sion tube so that said button will be biased outwardly
through the side opening and automatically snap into
the registering hole to lock the extension tube in its
adjusted telescoped position whereby the height of the
back frame can be adjusted for optimum comfort of a
patient seated in the wheelchair and leaning against the
back frame. | | |

9. An ultra light wheelchair according to claim 4, in
which said manually operable means for attaching and
detaching said main wheels include, for each wheel, a
Journalling plate having an axle receiving bore, each
wheel having an axle receivable in said bore, the outer
end portion of each axle having a reduced diameter
section to define an annular channel, a portion of the
bore wall juxtaposed to said channel when the axle is
fully inserted in the bore, having an opening; a manually
operable pawl pivoted to said plate and spring biased to
a position in which said pawl is received through said
opening mnto said annular channel to thereby lock the
axle against withdrawal from said bore, manual pivot-
ing of the pawl in the direction opposite to the biased
direction removing the pawl from said channel so that
the axle can be easily withdrawn from said bore to
remove the wheel, with one hand, said journalling plate
further including a first arm extending vertically along
the rear side of the vertical tube constituting part of one
of said frame sides, and a second arm extending gener-
ally horizontally in a direction opposite the direction of
the axle receiving bore in the journalling plate so as to
lie along the rear side of said third transverse tube con-
stituting a part of said main frame, the upper end of said
first arm being pivoted to said vertical tube at a given
pivot point, the inner end of said second arm having a
first slot of sufficient width to accommodate a first
arcuate path with the center of curvature of said first
arcuate path at said pivot point and the outer end of said
second arm having a second slot of sufficient width to
accommodate a second arcuate path with the center of
curvature of said second arcuate path at said pivot
point, said third transverse tube having diametric holes
positioned to register with said slots; first and second
bolt members for passing through said first and second
slots and registering holes respectively, each bolt hav-
ing an enlarged head for engaging the periphery of its
associated slot; first and second nuts for the bolts, each
nut overlying the periphery of the exit end of its associ-
ated diametric hole; and a compression sleeve surround-
ing each bolt between its nut and the inside periphery of
the entrance end of its associated diametric hole so that
each second arm of the journalling plate can be tightly
clamped to said third transverse tube after adjusting the
angle of the axis of the axle receiving bore with respect
to the horizontal within the limits of the arcuate paths
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encompassed 1n the slots to thereby enable the camber

angle of each main wheel relative to a vertical plane to

be individually adjusted.

10. An ultra hght wheelchair according to claim 4, in
which each of said lower tubes of said main frame has
secured thereto a caster stem socket incorporating bear-
ings, each of said caster wheels including an integrally
formed sloping fork member, a wheel rotatably
mounted on an axle passing into bores in the lower ends
of the fork member, a split sleeve surrounding said axle
and gripping the same to prevent longitudinal move-
ment of the axle out of the fork member, and a caster
stem extending generally vertically upwardly from the
top portion of the fork member recetvable in said caster
stem socket, said upper portion of the fork member
constituting a solid block having a vertical bore formed
therein, the lower portion of the caster stem having an
enlarged diameter portion for seating on top of the
block when the remaining lower portion is received in
the bore, the lower end of the stem having a cavity
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permitting a flaring out of the stem end to engage the -

periphery of the lower end opening of the bore to se-

cure the caster stem portion between the enlarged diam-

eter portion and the lower end in the block.

11. An ultra light wheelchair according to claim 4,
including upholstery wrapping for said seat frame, said
wrapping including a fabric seat panel of elongated
rectangular shape having one transverse end terminat-
ing in hook means for attaching the end to one of said
seat frame rails, an initial portion of the panel thence
passing under and around over the top of the other seat
frame rail and back over the initial portion and around
the first rail, the other transverse end terminating under-
neath the initial panel portion, the underside of said
mitial portion and the opposed side of the other trans-
verse end having hooks and loops to secure the same
together with a adjustable degree of tension.

12. An ultra light wheelchair according to claim 11,
including upholstery wrapping for said back frame, said
wrapping including a fabric back panel of inverted T

- shape, the cross of the T being positionable across the

front of the back seat posts, the ends of the cross termi-
nating in VELCRO fastening means so that the same
can be wrapped about the rear and the tension adjusted,
the stem of the T constituting a dressing panel which
can be folded over the top of the back frame and which
stem further includes VELCRO fastening means for
securement to the back fabric portions.

13. An ultra light wheelchair according to claim 12,
in which said cross portion of the T of the back frame
wrapping includes a widened area formed of strips en-
abling an increased area of the back frame to be covered
depending upon the adjustment of said telescoping
tubes receivable in the back frame posts, successive
strips being wrapped about the extension tubes in ac-
cord with the degree of extension, the end portions of
the strips including VELCRO for fastening the same in
the same manner as the cross panel defining the cross of

the T shape.
14. An ultra light wheelchair according to claim 11,

mcluding two pockets formed by cutting into said other
transverse end of said upholstery wrapping for said seat
panel; and a wrench and camber template receivable in
sald pockets for convenient storage on said wheelchair.

15. A wheelchair including, in combination:

(2) a main frame;

(b) left and right main wheels; and
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(c) means for adjusting the camber angle of each of
the main wheels individually, said means including,
for each wheel:

(1) a journalling plate having an axle receiving bore
for journalling a wheel of the wheelchair, said
journalling plate having an extending arm piv-
oted to the main frame at a given pivot point, and
a second arm extending adjacent to another por-
tion of said main frame including a slot of suffi-
cient width to accommodate an arcuate path
with the center of curvature of the arcuate path
at said pivot point, said other portion of the
frame having a diametric hole positioned to reg-
1ster with said slot;

(2) a bolt member passing through the slot and
registering hole, said bolt having an enlarged
head for engaging the periphery of the slot;

(3) a nut overlying the periphery of the exit end of
said diametric hole, said nut being threadedly
received on the end of said bolt: and

(4) a compression sleeve surrounding the bolt be-
tween the nut and the inside periphery of the
entrance end of the diametric hole so that the
second arm of the journalling plate can be tightly
clamped to said other portion of the main frame
after adjusting the angle of the axis of the axle
receiving bore with respect to the horizontal
within the limits of the arcuate path encom-
passed in the slot to thereby enable the camber
angle of the associated main wheel relative to a
vertical plane to be adjusted.

16. A wheelchair according to claim 15, including a
tool holder pocket for carrying on the wheelchair in-
cluding a wrench for loosening and tightening said bolt
in making a camber angle adjustment; and a camber
angle template for indicating the camber angle .of the
wheel relative to a vertical frame.

17. An ultra light wheelchair including, in combina-
tion:

a main frame;

left and right main wheels;

a separate seat frame;

attachment means for attaching said seat frame to said
main frame in a desired position;

a back frame,

said attachment means for attaching the seat frame to
the main frame including means for adjusting the
longitudinal position, tilt, and height of the seat
frame relative to the main frame; and

means pivoting the back frame to the seat frame so
that the back frame can be folded down forwardly
over the seat frame, whereby the wheels can be
manually removed and the back frame folded -
down to facilitate storing the wheelchair during
travel.

18. A wheelchair comprising;:

a main frame;

left and right main wheels mounted on said main

frame;
caster wheel means attached to said main frame for

supporting said main frame in a position spaced
from said main wheels;

a U-shaped seat frame having approximately parallel
left and right seat frame rails each with forward
and rearward ends,

said main frame having approximately parallel left
and right rails fixed in positions slightly inboard of
said seat frame rails,
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each of said main frame rails having a forward end
and a rearward end;

pivot means selectively adjustable on said main frame
rails to mount said forward ends of said seat frame
rails rotatably about a selected one of a plurality of >
forward axes; and |

latch means to fix said rearward ends of said left and
right seat frame rails relative to said rearward ends
of said left and right main frame rails, respectively.

19. The invention as defined in claim 18, wherein:

each of said rails includes a hollow tube;

said pivot means including a first and second series of
holes spaced along the lengths of the forward ends
of the respective left and right main frame rails,

said first series of holes facing said second series of
holes with each first series hole having a horizontal
axis the same as that of the corresponding second

series hole,

10

15

third and fourth series of holes through said main 20

frame rails having holes lying regisiration with
those of said first and second series on opposite
sides of the tubes of said main frame rails,

fifth and sixth series of facing holes on the inside of
said left and right seat frame rails, reSpectlver, at s
said forward ends thereof,

first removable pin means fixable in a set of reglster-
ing holes of said first, third and fifth series, and

second removable pin means fixable in a set of regis-
tering holes of said second, fourth and sixth series 3p
at the same elevation as that of said first removable
pin means.

20. The invention as defined in claim 19, wherein:

said left main frame rail rearward end has first and
second auxiliary series of transverse registering 35
holes on paraliel horizontal axes,

said right main frame rail rearward end having third
and fourth auxiliary series of transverse registering
holes on parallel horizontal axes the same as corre-
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sponding respective axes of said first and second
auxiliary series of holes.

left and right plates fixed to said left and right seat
frame rails therebelow,

each of said plates having a plurality of approxi-
mately parallel horizontal slots to lie at least in
registry with at least two of the holes in two of said
auxiliary series.

21. The invention as defined in claim 18, wherein:

said left main frame rail rearward end has first and
second auxiliary series of transverse registering
holes on parallel horizontal axes,

said right main frame rail rearward end having third
and fourth auxiliary series of transverse registering
holes on parallel horizontal axes the same as corre-
sponding respective axes of said first and second
auxiliary series of holes, |

left and right plates fixed to said left and right seat
frame rails therebelow,

each of said plates having a plurality of approxi-
mately parallel horizontal slots to lie at least in
registry with at least two of the holes in two of said
auxiliary series.

22. The invention as defined in claim 18, wherein:

each of said main frame rails has a plurality of regis-
tering holes on respective corresponding axes,

a first pin threugh a pair of registering holes through
one main frame rail,

a second pin through a pair of registering holes
through the other main frame rail,

an anti-friction disc fixed to each pin on the outside of
each main frame rail spaced from each end of a
corresponding pin,

said forward ends of said seat frame rails having fac-
ing holes,

said seat frame rails being slightly sprung towards
each other to fit over said pins against said anti-fric-

tion disc.
* % - % s
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